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(54) Parts feeder 

(57) A parts feeder is provided which may be 
employed in feeding electronic parts such as chip com- 
ponents to a mounting device for mounting them on a 
printed drcuit board, for example. The parts feeder is 
designed to lift up parts supplied from an inlet to a parts 
orientation chamber to an outlet along an inner periph- 
eral surface of the parts orientation chamber using a 
magnetic mechanism. A parts orienting path is defined 
upstream of the outlet which allows only the parts ori- 
ented in given directions to pass therethrough. A guide 
member is disposed within the parts orientation cham- 
ber to guide the parts» which are unorlented in align- 
ment with a parts transport path connecting the outlet 
and a parts pickup station and which are dropped from 
the outlet, to an inlet for facilitating transportation of the 
parts by the magnetic mechanism to the parts orienting 
path, thereby avoiding jamming of the parts in the parts 
orienting path. 
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Description 

[0001 ] The present invention relates generally to an 
Improved structure of a parts feeder which may be 
employed in feeding electronic parts such as chip com- 
ponents to a mounting device for mounting them on a 
printed circuit board, for example. 
[0002] Parts feeders are known which are designed to 
lift up parts supplied to a parts orientation chamber to 
an outlet along an inner peripheral surface of the parts 
orientation chamber using a magnetic mechanism. A 
parts orienting path is defined upstream of the outlet 
which allows only the parts oriented in given directions 
to pass therethrough. Only the parts oriented in align- 
ment with a transport path leading to the outlet when 
arriving at the outlet are allowed ultimately to enter the 
transport path through the outlet, while the others are 
dropped on the bottom of the parts orientation chamber 
without entering the transport path. The drawback may, 
therefore, be encountered in that the dropping parts are 
accumulated on the bottom of the parts orientation 
chamber, thereby blocking the parts orienting path. 
[0003] tt is therefore a principal aim of the present 
invention to avoid the disadvantages of the prior art. 
[0004] It is another object of the present invention to 
provide a parts feeder designed to supply parts to a 
parts pickup station in sequence in a desired orienta- 
tion. 

[0005] According to one aspect of the invention, there 
is provided a parts feeder feeding parts In sequence in 
a desired orientation. The parts feeder includes: (a) a 
base; (b) a parts storage disposed on the base, storing 
therein a plurality of parts; (c) a parts orientation cham- 
ber formed in the base, the parts orientation chamber 
having a parts inlet and a parts outlet, the parts inlet 
leading to the parts storage so that the parts within the 
parts storage are supplied to the parts orientation 
chamber through the parts inlet, the parts outlet being 
formed in an upper portion of the parts orientation 
chamber and leading to a parts pickup station through a 
transport path; (d) a parts lining up path extending from 
a lower portion of the orientation chamber to the parts 
outlet, the parts lining up path being designed to allow 
the parts oriented in a given direction to pass through 
the parts lining up path; (e) a parts lifting mechanism lift- 
ing the parts supplied to the orientation chamber 
through the parts inlet toward the parts outlet through 
the parts lining up path; and (f) a guide member dis- 
posed within the parts orientation chamber, the guide 
member having a parts guiding surface which extends 
between an upper end of the parts lining up path lead- 
ing to the parts outlet and the parts inlet for guiding the 
parts dropping from the parts lining up path without 
entering the parts outlet toward the parts inlet 
[0006] In the preferred mode of the invention, the 
parts guiding surface of the guide member has a lower 
end located at a given interval away from the parts inlet 
[0007] Other optional features of the invention are 



described below: 

[0008] The given inten/al is greater than a length of 
the parts. 

[0009] The parts orientation chamber is a cylindrical 

5 chamber having an inner circumferential wall. The parts 
outlet is formed in an upper portion of the inner circum- 
ferential wall. The parts inlet is formed in a lower portion 
of the inner drcunrrferential wall. 
[0010] The parts lifting mechanism has a plurality of 

10 magnets arranged on a given circular line substantially 
coinciding with the inner circumferential wall of the parts 
orientation chamber. The parts lifting mechanism turns 
the magnets along the circular line to transport the parts 
magnetically toward the parts outlet along the inner cir- 

15 cumferential wall through the parts lining up path. 

[0011] Each of the magnets produces a magnetic 
force attracting one of the parts lying within a given 
range on the inner circumferential wall. The given inter- 
val between the lower end of the parts guiding surface 

20 of the parts guide member and the parts inlet may fall 
within the given range. 

[0012] The magnets are each made of a magnetic 
disc having a preselected radius and arranged at cent- 
ers thereof on the circular line. The given interval 

25 between the lower end of the parts guiding surface of 
the guide member and the parts inlet may be smaller 
than the radius of the magnets. 
[0013] The parts lifting mechanism has a rotary disc 
having an end surface on which the magnets are 

30 arranged at regular intervals on the given circular line. 
The rotary disc is rotated to nrrave the magnets along 
the given circular line so that each of the magnets may 
produce a magnetic force at least between the parts 
inlet and the lower end of the parts guiding surface of 

35 the guide member when each of the magnets travels 
near the parts inlet. 

[0014] The center of the given circular line on which 
the magnets are arranged may be shifted upward from 
that of the inner circumferential wall of the parts orienta- 
40 tion chamber for urging the parts magneticalJy against 
the inner circumferential wall as the parts advance 
upward. 

[001 5] The parts guiding surface of the guide member 
is mirror finished- The parts guiding surface has an 

45 upper end connecting to an upper inner wall of the parts 
orientation chamber upstream of the parts outlet 
[001 6] The width of the guide member is substantially 
equal to that of the parts orientation chamber. 
[001 7] A parts orienting member is disposed between 

50 the guide member and an inner wall of the parts orien- 
tation chamber. The parts orienting member has a parts 
orienting surface to define the parts lining up path 
between the parts orienting surface and the inner wall of 
the parts orientation chamber. 

55 [0018] A lower end of the parts guiding surface of the 
guide member is located below the parts orienting 
member. 

[0019] The parts orienting member is formed inte- 
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grally with the guide member. 

[0020] At least the lower end portion of the guide 

member is made of a strip member. 

[0021 ] The parts guiding surface of the guide member 

extends straight to the parts inlet. s 

[0022] The parts outlet is made of a nnaterlal harder 

than that of the parts orientation chamber. 

[0023] The transport path is greater in sectional area 

than the parts outlet. 

[0024] The transport path includes an upstream por- io 
Won which leads to the parts outlet and which is curved 
along the given circular line on which the magnets are 
arranged. 

[0025] The upstream portion of the transport path 
extends downward from the parts outlet. 75 
[0026] A parts drawing mechanism Is provided which 
draws the parts entering the parts outlet to the parts 
pickup station through the transport path. 
[0027] A pickup nozzle is provided which picks up one 
of the parts transported to the parts pickup station. The 20 
parts drawing mechanism stops drawing the parts when 
the pickup nozzle picks up one of the parts. 
[0028] The base has a given length. The transport 
path extends in a lengthwise direction of the base to one 
end of the base. A parts drawing force is supplied from 2S 
the otiier end of the base to the parts drawing mecha- 
nism. 

[0029] The parts drawing mechanism draws a vacuum 
from the transport path, 

[0030] The guide member may be made of a non- 30 
magnetic conductive material. 

[0031] According to another aspect of the invention, 
there is provided a parts feeder feeding parts in 
sequence in a desired orientation. The parts feeder 
comprises: (a) a base; (b) a parts orientation chamber 35 
defined in the base by a first side wall, a second side 
wall opposite the first side wall, a third side wall, a fourth 
side wall opposite the third side wall between the first 
and second side walls, an upper wall, and a lower wall, 
the parts orientation chamber having a parts inlet and a 40 
parts outiet. the parts outiet being formed in tiie upper 
wall of tiie parts orientation chamber and leading to a 
parts pickup station through a transport patii; (c) a parts 
lining up path defined within the parts orierrtation cham- 
ber which extends from at least the third side wall to the 45 
parts outiet so that the parts oriented in a given direc- 
tion may pass through the parts lining up path; (d) a 
parts lifting mechanism moving at least one magnet 
along a given travel path to attract and lift the parts sup- 
plied to the orientation chamber through the parts inlet so 
upward from at least the lower wall to tiie parts lining 
path; (e) a parts orienting member disposed within the 
parts orientation chamber on the first side wall, the 
parts orienting mennber having a parts orienting side 
wall which defines the parts lining up path between itself ss 
and at least tiie ttiird side wall and the upper wall of the 
parts orientation chamber; and (f) an unoriented parts 
releasing mechanism provided at an inlet of the parts 



lining up path to release tiie parts unoriented in the 
given direction from attraction to the magnet of the parts 
lifting mechanism. 

[0032] In tiie preferred mode of tiie invention, a guide 
member is disposed witiiin the parts orientation cham- 
ber. The guide member has a parts guiding surface 
which extends between an upper end of the parts lining 
up path arKi the parts inlet for guiding tiie parts dropping 
from the parts lining up path without entering the parts 
outlet toward the parts inlet. 

[0033] The lower wall and the third side wall are 
formed with a curved wall. 

[0034] The parts lifting mechanism has a plurality of 
magnets arranged on a given circular line partially coin- 
ciding with the parts lining up patii. The parts lifting 
mechanism turns the magnets along the circular line to 
ta-ansport the parts magnetically toward the parts outlet 
through the parts lining up patii. 
[0035] The parts lifting mechanism has a rotary disc 
having an end surface on which tiie magnets are 
arranged at regular intervals on the given circular tine. 
The rotary disc is rotated to move the magnets along 
the given circular line. 

[0036] The parts orienting side wall of the parts orient- 
ing member is tapered away from the first side wall of 
the parts orientation chamber. The unoriented parts 
releasing mectianism is formed with a second side wall 
which continues from the parts orienting side wall of the 
parts orienting member and which is tapered away from 
the first side wall of the parts orientation charr^er. 
[0037] The lower wall and the third side wail is formed 
with a wall curved along the circular line on which the 
magnets are arranged. 

[0038] The transport path includes an upstream por- 
tion which leads to the parts outlet and which is curved 
along the given circular line on which the magnets are 
an-anged. 

[0039] The parts outiet is designed to prohibit 
entrance of the parts unoriented in the given direction. 
[0040] The present invention will be understood more 
fully from the detailed description given hereinbelow 
and from the accompanying drawings of the preferred 
embodiments of the invention, which, however, should 
not be taken to limit tiie invention to the specific embod- 
iments but are for the purpose of explanation and under- 
standing only. 
[0041 ] In the drawings: 

Fig. 1 is a perspective view which shows a parts 
feeder according to the first embodiment of the 
invention; 

Rg. 2 is a vertical sectional view taken long the line 
11-11 in Fig. 1 ; 

Rg. 3 is a side view which shows a side of a parts 
feeder opposite the one shown in Fig. 1 ; 
Rg. 4 is a partially enlarged view which shows a 
parts orientation chamber; 

Rg. 5 is an illustration which shows one example of 
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parts handled by a parts feeder; 
Fig. 6 is a partially perspective view which shows a 
parts orientation chamber: 
Fig. 7 is a partially perspective view which shows a 
parts orientation chamber from which an outlet is s 
removed: 

Fig. 8 is a partially perspective view which shows a 
parts pickup station; 

Fig. 9 is an illustraton which shows a connector for 
supplying an air pressure for picking up parts and 
electric power to a parts feeders; 
Fig. 10 is an illustration which shows the connector, 
as shown in Fig. 9, attached to an end of a parts 
feeder; 

Fig. 11 is a perspective view which shows a parts 
feeder according to the second embodiment of the 
invention: 

Fig. 1 2 is a perspective view which shows the inside 
of a parts orientation chamber; 
Fig. 13 is a side view which shows the inside of a 
parts orientation chamber; and 
Fig. 14 is a partially side view which shows a parts 
orientation chamber and a transport path leading to 
a parts pickup station. 

[0042] Referring now to the drawings, wherein like 
numbers refer to like parts in several views, particularly 
to Figs. 1 to 3, there is shown a parts feeder according 
to the present invention which may be employed in feed- 
ing electronic parts such as chip components to a 
mounting device for mounting them on a printed circuit 
board, for example. 

[0043] The parts feeder includes generally a base 1 
made of aluminum (i.e., a non-magnetic conductive 
materiaO by die casting, a hollow cylindrical parts orien- 
tation chamber 2. a parts cassette 3, arKl a rotary disc 
6,. The parts orientation chamber 2 is formed in a cen- 
tral upper portion of the base 1 , as viewed in the draw- 
ing. An outlet path 4 is formed in a front end portion of 
the base 1 . A connector 5 is attached to a rear end of 
the t>ase 1 . The parts cassette 3 storing therein a plural- 
ity of parts is mounted adjacent the parts orientation 
chamber 2. The parts orientation chamber 2 is, as 
clearly shown in a sectional view of Rg. 2, closed at one 
end by a resinous cover 60 transparent for observation 
of an operator and at the other end by a phosphor 
bronze-made cover 50. The cover 50 may alternatively 
be made of another non-magnetic material such as alu- 
minum or stainless steel. On the cover 50, a rotary disc 
6 is installed detachably through a support shaft 80. The 
rotary disc 6 is made of resin and has, as shown in Figs. 
2 and 4. a plurality of disc magnets 7 embedded at reg- 
ular interval in a side surface thereof along a circular 
line which has substantially the same radius of curva- 
ture as that of an inner peripheral wall 70 of the parts 
orientation chamber 2 and whose center is shifted 
upward, as will be discussed later in detail, by a given 
distance from the center of the inner peripheral wall 70 



of the parts orientation chamber 2. 

[0044] A gear 8 is formed on the periphery of the 

rotary disc 6 which meshes with a drive gear 9 (i.e., a 

worm) connected to an output shaft of an electric motor 

10, 

[0045] A parts supply path 1 1 is. as clearly shown in 
Figs. 3 and 4, formed in the base 1 which communi- 
cates with an outlet formed in the bottom of the parts 
cassette 3 and an inlet 1 2 of the parts orientation cham- 
ber 2 to supply the parts from the parts cassette 3 into 
the parts orientation chamber 2. 
[0046] The rotary disc 6 is rotated by the electric 
motor 10 through the gears 8 and 9 to circle the mag- 
nets 7 along a glvai travel path (i.e., the circular line on 
which the centers of the magnets 7 are arranged). The 
magnets 7 magnetically attract the parts entering the 
parts orientation chamber 2 and lift them upwards along 
the inner peripheral wall 70 of the parts orientation 
chamber 2. The magnets 7 are, as described above, 
arranged along the circular line whose center is shifted 
slightly upwards from that of the inner peripheral wall 70 
of the parts orientation chamber 2. The circular move- 
ment of the magnets 7. thus, causes the parts to be 
urged against the inner peripheral wall 70 of the parts 
orientation chamber 2 strongly as they advance 
upward, thereby holding the parts firmly on the inner 
peripheral wall 70 of the parts orientation chamber 2. 
The circular line nnay alternatively coincide with the 
inner peripheral wall 70 of the parts orientation chamber 
2. 

[0047] Usually, parts feeders of the type in this 
emt^iment handle electronic parts such as chip resis- 
tors. Fig. 5 illustrates one example of such chip resis- 
tors. The chip resistor 22 has nickel electrode layers 48 
plated on ends of a strip substrate 47 and solder-plated 
layers 49 formed on the electrode layers 48. The chip 
resistor 22 is attracted at the electrode layers 48 to one 
of the magnets 7 and then lifted upwards along the inner 
peripheral wall 70 of the parts orientation chamber 2. 
[0048] A parts orienting member 14 formed integrally 
with the base 1 is. as will be described later in detail, 
disposed between the inlet 1 2 and an upper outlet 1 3 in 
contact with the cover 50. The parts orienting member 
14 is. as dearly shown in Figs. 2, 4, and 6. made of a 
fan-shaped member which corresponds to a quarter 
(90** ) of a disc and which has an arc side wall defining 
a parts lining up path 100 between itself and the inner 
peripheral wall 70 of the parts orientation chamber 2 for 
transporting, one by one. the parts oriented in given 
directions to the outlet 13. The sectional area of the 
parts lining up path 100 is so determined as to prevent 
the parts lifted up by the magnets 7 from being jammed 
thereinto. If the parts being transported along the parts 
lining up path 100 are not oriented in a desired direc- 
tion, that is. if the length of each part is out of alignment 
with the outlet 1 3. it may cause the part to drop from the 
parts lining up path 100 upon disappearance of the 
magnetic force of the magnets 7 when passing through 
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the outlet 13. 

[0049] A guide 15 which Is integrally formed with the 
base 1 by die casting is, as shown In Figs. 3, 4. 6. and 
7. arranged at the center of the parts orientation cham- 
ber 2, The guide 15 has a flat mirror finished surface 
200 inclined downward so that the parts dropping from 
the parts lining up path 1 00 may slide down the surface 
200 to the bottom of the parts orientation chamber 2. 
The mirror finished surface 200, as clearly shown in Fig. 
4. connects at an upper end thereof to an upper portion 
of the inner peripheral wall 70 of the parts orientation 
chamber 2 for avoiding jamming of the parts therebe- 
tween and extends straight from an upstream side of the 
outlet 13 toward an upper portion of the inlet 12. The 
mirror finished surface 200 also connects at both sides 
thereof to the covers 50 and 60 so that all the parts fall- 
ing on the surface 200 slide to the lower end 800 thereof 
TTie lower end 800 of the surface 200 may alternatively 
be located below the inlet 12. The lower end 800 of the 
surface 200 is separated at an interval D away from the 
inlet 12 which allows the parts to drop without being 
caught between the lower end 800 and the inlet 12. It is, 
thus, advisable that the Interval D be longer than the 
length of the parts. The center of each of the magnets 7, 
as described above, moves along the travel path sub- 
stantially coincident with the inner peripheral wall 70 of 
the parts orientation chamber 2. Each of the magnets 7 
preferably attracts one of the parts when passing 
through the lower end 800 of the surface 200 and the 
inlet 1 2 and transports it through the bottom of the parts 
orientation chamber 2 to the parts lining up path 100 
again. It is. thus, also advisable that the interval D be 
less than or equal to the radius of the magnets 7 so that 
the magnetic force enough to transport one of the parts 
along the inner peripheral wall 70 of the parts orienta- 
tion chamber 2 to the parts lining up path 1 00 can act on 
each of the parts dropping to the lower end 800 of the 
surface 200. This enables the parts supplied from the 
inlet 12 to be transported, in sequence, into the parts 
lining up path 100 cyclically. Therefore, the parts sup- 
plied from the inlet 12 are transported to the parts lining 
up path 100 successively without being accumulated 
above the line L extending through the upper portion of 
the inlet 12 (i e., the lower ^d 800 of the surface 200), 
that is. without blocking the parts lining up path 100. 
[0050] A transport path 1 6. as shown In Figs. 3 and 4, 
is formed in the base 1 which extends from the outlet 1 3 
to the outlet path 4. The formation of the transF)ort path 
16 is achieved by making a cut along a side wall of the 
base 1 . The parts lifted up by the magnets 7 along the 
parts lining up path 100 in a desired orientation enter 
the transport path 1 6 at the outlet 1 3. The transport path 
16 has, as clearly shown in Fig. 4, an upstream portion 
1 6a curved along the travel path of the magnets 7 and a 
sloping portion 16b leading to the outlet path 4. The 
parts entering the transport path 16 at the outlet 13 are. 
thus, moved along the upstream portion 1 6a while they 
are attracted by the magnets 7. The outlet 13 has an 
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open area which is required for the oriented parts to be 
transfen^ed in sequence into the transport path 16. The 
transport path 16 has a sectional area which is greater 
than the open area of the outlet 1 3 for preventing the 

5 parts from being caught in the transport path 16. In 
order to minimize the wear caused by collision of the 
unoriertted parts, the outlet 13 is, as shown in Figs. 6 
and 7, formed with a stainless steel member harder 
than the parts orientation chamber 2 and is installed on 

10 the base 1 by screws (not shown). 

[0051 ] A pickup station 1 7 is, as shown in Fig. 8. pro- 
vided at a downstream end of the outlet path 4. At the 
pickup station 1 7, the parts are picked up cyclically by a 
vacuum nozzle 18. A vacuum pipe 19 is installed 

15 beneath the outlet path 4 which communicates with a 
connection pipe 21 installed in a slider 20. The connec- 
tion pipe 21 opens irrto the outlet path 4 to draw the 
parts entering the transport path 16 to the pickup station 
1 7. The slider 20 is installed on the base 1 so as to slide 

20 in a direction A, as indicated in Fig. 8. When it is 
required to draw the parts to the pickup station 1 7, that 
is, when the parts feeder is turned on, the slider 20 is 
first kept at an illustrated location to establish communi- 
cation between the connection pipe 21 and the outlet 

25 path 4. After a preselected period of time enough for 
one of the parts, as denoted by numeral 22. to arrive at 
the pickup station 1 7, the slider 20 is moved in the direc- 
tion A by a distance S to block the communication 
between the connection pipe 21 and the outlet path 4, 

30 Stopping the drawing of the part 22. Subsequently, the 
vacuum nozzle 18 is moved downward to pickup the 
part 22 from the pickup station. These sequential oper- 
ations are automatically performed in a cyde. 
[0052] A buffer 23 (e.g. , a rubber) is disposed beneath 

35 the pickup station 1 7 to absorb the impact exerted on 
the part 22 by the vacuum nozzle 18, thereby avoiding 
damage to the part 22. 

[0053] The connector 5 has, as clearly shown in Rg. 
9. an electric connector 24 and an air connector 25. The 

40 electric connector 24, as shown in Fig. 10, connects 
with a power supply terminal 28 of a connector 27 and 
supplies the power to the motor 10 for tuning the rotary 
disc 6. The air connector 25 connects at one end with 
an air connector 29 of the connector 27 and at the other 

45 end with the vacuum pipe 19 through a vacuum con- 
verter 26, as shown in Fig. 1 . The air connector 29 con- 
nects with an air pump (not shown) to supply a positive 
air pressure to the vacuum converter 26. The vacuum 
converter 26 transforms the positive air pressure into a 

50 negative air pressure, i .e. , a vacuum. Instead of the vac- 
uum converter 26, the vacuum pipe 19 may be con- 
nected directly to a vacuum pump (not shown) through 
the connector 27. 

[0054] A solenoid valve 30. as shown in Fig. 1, is 
55 installed near the connector 5. The solenoid valve 30 is 
operated by a control circuit 31 to selectively open and 
close an air passage extending between the air connec- 
tor 25 and the vacuum converter 26 for saving the vac- 
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uum power when it is not required to deliver the parts 
from the parts feeder. 

[0055] Fig. 1 1 shows a parts feeder according to the 
second embodiment of the invention. The same refer- 
ence numbers as employed in the first embodiment 
refer to the same parts, and explanation thereof in detail 
will be omitted here. 

[0056] The p>arts feeder of this emtKXiiment includes 
a shutter 35. The shutter 35 mechanically slides right, 
as viewed in the drawing, to supply the parts, one by 
one. to the pickup station 1 7, as shown in Fig. 8, so that 
they can be picked up, in sequence, by the vacuum noz- 
zle 18. 

[0057] Fig. 12 is a schematic representation which 
shows the parts orienting member 14 disposed within 
the parts orientation chamber 2. The parts orienting 
member 14 is illustrated as being separate from the 
parts orientation chamber 2 for the brevity of represen- 
tation, but in practice, it is, like the first embodiment, 
formed integrally with the guide 15 (i.e., the parts orien- 
tation chamber 2). as shown in Figs. 6 and 7. 
[0058] The parts orienting member 14 has a straight 
side wall 43a and a half-round side wail 43b. The half- 
round side wail 43b defines the parts lining up path 100 
between itself and the inner peripheral wall 70 of the 
parts orientation chamber 2. The parts lining up path 
100 has, as discussed above, a radius of cun^ature sub- 
stantially equal to that of the circular line along which 
the centers of the magnets 7 are arranged, so that the 
parts are transported smoothly into the transport path 
16 by rotation of the magnets 7. 
[0059] The straight side wall 43a and the half-round 
side wall 43b of the parts orienting member 14 are 
tapered to the cover 60. The parts lining up path 100 
has at least at an inlet 600, as shown in Fig. 13. an open 
area which allows only the parts 22 whose length is ori- 
ented in a circumferential direction of the parts orienta- 
tion chamber 2, that is, oriented in alignment with the 
parts lining up path 100 and whose length is oriented 
substantially perpendicular the parts lining up path 1 00 
to enter the inlet 600. The latter parts are, however, as 
indicated at numeral 22b, dropped by the inlet 1 3 shown 
in Fig. 6 on the bottom of the parts orientation chamber 
2 without entering the transport path 16. If the parts are 
oriented in directions other than the above when reach- 
ing the inlet 600, they will be urged by the tapered sur- 
face 43a away from the cover 50, so that the attraction 
of the parts to the magnets 7 is released, thereby 
causes the parts to drop, as indicated by B in Fig. 1 4, on 
the bottom of the parts orientation chamber 2. 
[0060] The parts 22 each include, as already 
described with reference to Fig. 5. the C-shaped nickel 
electrode layers 48 formed on ends of the strip sub- 
strate 47 and the solder-plated layers 49 formed on the 
electrode layers 48. The nickel electrode layers 48 are 
attracted most strongly by the magnets 7. The possibil- 
ity of the parts 22 being transported to the parts lining 
up path 100 with both the nickel electrode layers 48 
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attracted to one of the magnets 7, that is, the possibility 
of the parts 22 being transported in alignment with the 
parts lining up path 100 is, thus, high. When the parts 
22 enter the transport path 1 6, they are, as discussed in 
5 the first embodiment, drawn to the pickup station 17 
through the shutter 35. 

[0061 ] While the present invention has been disclosed 
in terms of the preferred embodiments in order to facili- 
tate better understanding thereof, it should fc^ appred- 

to ated that the invention can be embodied in various ways 
without departing from the principle of the invention. 
Therefore, the invention should be understood to 
include all possible embodiments and modifications to 
the shown embodiments which can be embodied with- 

15 out departing from the principle of the Invention as set 
forth in the appended claims. 

Claims 

20 1. A parts feeder for feeding parts in sequence in a 
desired orientation comprising: 

a base; 

a parts storage disposed on said base, for stor- 
es ing therein a plurality of parts parts; 

a parts orientation chamber formed in said 
base, said parts orientation chamber having a 
parts inlet and a parts outlet, the parts inlet 
leading to said parts storage so that the parts 
30 within said parts storage can be supplied to 

said parts orientation chamber through the 
parts inlet, the parts outlet being formed in an 
upper portion of said parts orientation chamber 
and leading to a parts pickup station through a 
35 transport path; 

a parts lining up path extending from a lower 
portion of said orientation chamber to the parts 
outlet, said parts lining up path being designed 
to allow the parts oriented in a given direction 
40 to pass through said parts lining up path; 

a parts lifting mechanism for lifting the parts 
supplied to said orientation chamber through 
the parts inlets toward the parts outlet through 
said parts lining up path; and 
45 a guide member disposed within said parts ori- 

entation chamber, said guide member having a 
parts guiding surface which extends between 
an upper end of said parts lining up path lead- 
ing to the parts outlet and the parts inlet for 
50 guiding the parts dropping from said parts lin- 

ing up path without entering the parts outlet 
toward the parts inlet. 

2. A parts feeder as set forth in claim 1 , wherein the 
55 parts guiding surface of said guide member has a 
lower end located at a given interval away from the 
parts inlet. 
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3. A parts feeder as set forth in daim 2. wherein the 
given Interval is greater than a length of the parts. 

4. A parts feeder as set forth in claim 3, wherein said 
parts orientation chamber is a cylirKlrical chamber s 
having an inner circumferential wall, and wherein 
the parts outlet is formed in an upper portion of the 
inner drcumferentiai wail, and the parts inlet is 
formed In a lower portion of the inner circumferen- 
tial wall. 10 

5. A parts feeder as set forth in claim 4, wherein said 
parts lifting mechanism has a plurality of magnets 
arranged on a given circular line substantially coin- 
ciding with the inner circumferential wall of said is 
parts orientation chamber, said parts lifting mecha- 
nism turning the magnets along the circular line to 
transport the parts magnetically toward the parts 
outlet along the inner circumferential wall through 
the parts lining up path. 20 

6. A parts feeder as set forth in claim 5, wherein each 
of said magnets produces a magnetic force for 
attracting one of the parts lying within a given range 

on the inner drcumferentiai wall, and wherein 25 

the given interval between the lower end of the 
parts guiding surface of said parts guide mem- 
ber and the parts inlet falls within the given 
range. 30 

7. A parts feeder as set forth in claim 6, wherein the 
center of the given circular line on which the mag- 
nets are arranged is shifted upward from that of the 
inner circumferential wall of said parts orientation 3s 
chanrtber for urging the parts magnetically against 
the inner circumferential wall as the parts advance 
upward. 

8. A parts feeder according to claims 5, 6, or 7, 40 
wherein the magnets are each made of a magnetic 
disc having a preselected radius and arranged at 
centers thereof on the circular line. 

9. A parts feeder as set forth in claim 8, wherein the 45 
given interval between the lower end of the parts 
guiding surface of said guide member and tiie parts 
inlet is smaller than the radius of the magnets. 

10. A part feeder according to claim 5, 6, 7. 8 or 9. so 
wherein said parts lifting mechanism has a rotary 
disc having an end surface on which tiie magnets 
are arranged at regular intervals on tiie given circu- 
lar line, the rotary disc being rotated to move the 
magnets along the given circular line so that each ss 
of tiie magnets may produce a magnetic force at 
least between the parts inlet and the lower end of 
the parts guiding surface of said guide member 



when each of tiie magnets travels near the parts 
inlet 

11. A parts feeder according to any one of the preced- 
ing daims. wherein said parts guiding surface of 
said guide member is min-or finished. 

1 2. A parts feeder as set forth in claim 1 1 , wherein said 
parts guiding surface has an upper end connecting 
to an upper inner wall of said parts orientation 
chamber upstream of the parts outiet. 

1 3. A parts feeder according to any one of the preced- 
ing daims, wherein a width of said guide member is 
substantially equal to a width of said parts orienta- 
tion chamber. 

14. A parts feeder according to any one of the preced- 
ing claims, further comprising a parts orienting 
member disposed between said guide member and 
an inner wall of said parts orientation chamber, said 
parts orientating member having a parts orienting 
surface to define the parts lining up path between 
the parts orienting surface and the inner wall of said 
parts orientation chamber. 

15. A parts feeder as set forth in claim 14, wherein a 
lower end of said parts guiding surface of said 
guide member is located below said parts orienting 
member. 

16. A parts feeder as set forth in claim 14 or 15, 
wherein said parts orienting member is formed inte- 
grally with said guide member. 

17. A parts feeder according to any one of the preced- 
ing daims. wherein at least a tower end portion of 
said guide member is made of a strip member. 

18. A parts feeder as set forth in claim 17, wherein the 
parts guiding surface of said guide member 
extends straight to the parts inlet. 

1 9. A parts feeder according to any one of the preced- 
ing claims, wherein the parts outiet is made of a 
material harder than that of said parts orientation 
chamber. 

20. A parts feeder according to one of the preceding 
daims, wherein the transport patii is greater in sec- 
tional area than the parts outiet. 

21. A parts feeder according to claim 5 or any preced- 
ing claim dependent thereon, wherein the transport 
path includes an upstream portion which leads to 
the parts outlet and which is curved along the given 
drcular line on which the magenets are arranged. 
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22. A parts feeder as set forth in claim 21 , wherein the 
upstream portion of the transport path extends 
downward from the parts outlet. 

23. A parts feeder as set forth in claim 22, further com- 
prising a parts drawing mechanism which draws the 
parts entering the parts outlet to the parts pickup 
station through the transport path. 

24. A parts feeder as set forth in claim 23, further com- 
prising a pickup nozzle which picks up one of the 
parts transported to the parts pickup station, and 
wherein said parts drawing mechanism stops draw- 
ing the parts when said pickup nozzle picks up one 
of the parts. 

25. A parts feeder as set forth in claim 24, wherein the 
base has a given length, wherein the transport path 
extends in a lengthwise direction of said base to 
one end of said base, and wherein a parts drawing 
force is supplied from the other end of said base to 
said parts drawing mechanism. 

26. A parts feeder as set forth in claim 25, wherein said 
parts drawing mechanism draws a vacuum from the 
transport path. 

27. A parts feeder according to claim 5 or any preced- 
ing claim dependent thereon, wherein said guide 
member is made of a non-magnetic material. 

28. A parts feeder as set forth in claim 27. wherein said 
guide member is made of a non-magnetic conduc- 
tive material. 

29. A parts feeder for feeding parts in sequence in a 
desired orientation comprising: 

a base; 

a parts orientation chamber defined in said 
base by a first side wall, a second side wall 
opposite the first side wall, a third side wait, a 
fourth side wall opposite the third side wall 
between the first and second side waits, an 
upper watt, and a lower wall, said parts orienta- 
tion chamber having a parts inlet and a parts 
outlet, the parts outlet being formed in the 
upper wall of said parts orientation chamber 
and leading to a parts pickup station through a 
transport path; 

a parts lining up path defined within said parts 
orientation chamber which extends from at 
least the third side wall to the parts outlet so 
that the parts oriented in a given direction may 
pass through said parts lining up path; 



a parts lifting mechanism for moving at least 
one magnet along a given travel path to attract 
and lift the parts supplied to said orientation 
chamber through the parts inlet upward from at 
5 least the lower wall to parts lining path; 

a parts orienting member disposed within said 
parts orientation chamt^er on the first side wall, 
said parts orienting member having a parts ori- 
10 enting side wall which defines said parts lining 

up path between itself and at least the third 
side wait and the upper wall of said parts orien- 
tation chamber; and 

15 an unoriertted parts releasing mechanism pro- 

vided at an inlet of said parts lining up path to 
release the parts not orientated In the given 
direction from attraction to the magnet of said 
parts lifting mechanism. 

20 

30. A parts feeder as set forth in claim 30, further com- 
prising a guide member disposed within said parts 
orientation chamber, said guide member having a 
parts guiding' surface which extends between an 
25 upper end of said parts lining up path and the parts 
inlet for guiding the parts dropping from said parts 
lining up path without entering the parts outlet 
toward the parts inlet. 

30 31. A parts feeder as set forth in claim 29 or 30, 
wherein the lower wall and the third side wall are 
formed with a curved wall. 

32. A parts feeder as set forth in claim 29, 30 or 31. 
35 wherein said parts lifting mechanism has a plurality 

of nnagnets arranged on a given circular line par- 
tially coinciding with said parts lining up path, said 
parts lifting mechanism turning the magnets along 
the circular line to transport the parts magnetically 
40 toward the parts outlet through the parts lining up 
path. 

33. A parts feeder as set forth in daim 32, wherein said 
parts lifting mechanism has a rotary disc having an 

45 end surface on which the magnets are arranged at 
regular intervals on the given circular line, the rotary 
disc being rotated to move the magnets along the 
given circular line. 

50 34. A parts feeder as set forth in claim 32 or 33, 
wherein the lower wall and the third side wall is 
formed with a wall curved along the circular line on 
which the magnets are arranged. 

55 35. A parts feeder as set forth in claims 32, 33 or 34, 
wherein the transport path includes an upstream 
portion which leads to the parts outlet and which is 
curved along the given circular line on which the 
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magnets are arranged. 

36. A parts feeder according to any one of clainns 29 to 

35. wherein the parts orienting side wall of said 
parts orienting member is tapered away from the s 
first side wall of said parts orientation chamber, and 
wherein said unoriented parts releasing mecha- 
nism is formed with a second side wall which con- 
tinues from the parts orienting side wall of said 
parts orienting memt^r and which is tapered away io 
from the first side wall of said parts orientation 
channber. 

37. A parts feeder according to any one of claims 29 to 

36, wherein said parts outlet is designed to prohibit 75 
entrance of the parts not oriented in the given direc- 
tion. 
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